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Investigation for Reduction Thermal Striping using Numerical Method ( I )
~ Investigation on the Effects of the Geometry of Flow Guide Tube and C/R Guide Tube~

~ Eiichi Matsumotox\ Toshiharu Muramatsu™

Abstract

MONIJU reactor adopted ALLOY 718 as a coating material to protect upper core structure
" in core outlet region against thermal striping . This material is applyed for the region where
temperature fluctuation amplitude is upper 30 T.

On the other hand , rational design and cost reduction are required for present FBR |
design . Rediction of ALLOY 718 will contribute to rational désign , because ALLOY 718 is
ten times expensive of SUS 304 . | ‘ |

In this study, thermal striping conditions was evaluated for upper core region of MONJU
reactor without flow guide tube using ALLOY 718 . The evaluation was mainly focused on
the thermal striping conditions of C/R guide tube length and the shppon plate height using
a multi-dimensional thermohydraulic analysis code AQUA . From the analysis , the following

results have been obtained .

(1) In the case of no flow guide tube, peak of temperature fluctuation amplitude was
constant (8 % of temperature difference ) with extension of the C/R guide tube length
by 50 mm height from top of fuel subassembly . In this case, the peak of temperature
fluctuation amplitude was not depend on the level of the suppoit plate .

(2) If support plate height from tdp of fuel subassembly is below 0.20 m, the difference
between core outlet temperature and temperature at the tip of thermocouple well is
within 1.5 % .

% ; Open System Division ,CSK Corp.
3 ; Thermal Hydraulic Research Section ,Advanced Technology Division,OEC,PNC
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230,00625, 0.0117, 0.01a8, 0.00520, 0.00860,
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REG -1. 2 2 1 24 1 30 1 EXTENSION ROD OF C/R,¢X
REG -1, 3 3 1 24 31 31 1
. REG -1, 4 4 1 % 32 37 1
REG -1, 5 5.1 24 38 48 1t
REG -1, 6 6 1 24 49 62 1
" REG -1. 2 2 1 24 30 30 2 EXTENSION ROD OF C/R,-2
REG -1. | 3 3 1 28 31 31 2
REG -1, 4 4 1 2 37 3 2
REG -1, 5 5 124 a8 A8 2
REG -1, 7 7 1 24 6 62 3 GUIDE TUBE OF C/R,-X
REG -1. 8 &8 1 24 6 21 4 GUIDE TUBE OF C/R,X
REG -1. 8 8 1 24 27 62 4 ‘
REG -8. 20 20 1 24 27 50 5 QUTSIDE BOUNDARY,-Xsz®
REG -1. 8 & 1 24 21 21 6 SUPPORT PLATE(X=21),-2
REG -1. 9 9% 1 6 .21 21 6
REG -1, 9 9 11 22 2t .21 &
REG -1, 10 10 4 6 21 21 ¢
REG -1, 10 10 11 13 21 21 6
REG -1. 10 10 20 22 21 21 6
REG -1, 1 11 5 6 21 21 6
REG -1, 11 11 11 12 21 21 6
REG -1, 11 11 21 22 21 21 6
REG -1, 12 13 6 6 21 21 6
REG -3. 12 13 11 11 21 21 6
REG -1, 12 13 22 22 21 21 6
REG -1, 14 15 5. 6 21 21 6
REG -1, 14 15 11 12 21 21 ¢
REG -1. 4 15 21 22 21 21 ¢
REG -1: 16 16 4 6 21 21 ¢
REG -1, 16 16 11 13 21 21 6
- REG -1. 16 16 20 22 21 21 ¢
REG -1, 17 17 3 14 21 21 6
REG -1, 17 17 19 24 21 21 ¢
REG -1, 18 20 1 24 21 21 6 . )
REG -1. 10 10 1 3 22 26 7 SUPPORT PLATECK=22-26),¢X
REG -1, 9 9 7 10 22 % 7 '
REG -1, 10 10 14 19 22 .26 7
REG -1, 9 9 23 u 22 2 7
REG -1, 11 11 & a4 22 26 7
REG -1, 11 11 131322 26 7
REG -1, 11 11 20 20 22 26 1
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7
REG <1, - 12 12 12 1222 2% 7
REG =1, . 12 12 21 21 22 % 7
REG -1, 1313 5 s 22 2 8
REG <1, 13 13 12 12 22 26 8
REG =1, 13 13 21 21 22 26 8
REG -1, 15 15 a4 4 22 2 8
REG =1, 15 15 13 13 22 2 8
REG -1, 15 15 20 20 22 % 8
REG 1, 1 16 3 3 2% 8 -
REG -1, 16 16 7 10 22 % B
REG ~1, 16 16 14 14 22 26 &
REG -1, 16 16 19 19 22 26 8
REG -1, 16 16 23 20 22 2% 8.
REG-1. 17 1?2 1 2 22 % 8
REG -1, 17 17 15 18 22 2% 8
REG -1, 9 16 7 7 22 2% 9
REG -1, 12 13 1212 22 % 9
REG ~1. 1111 13 13022 2% 9
REG -1, 14015 13 13 22 2% 9
REG -1, 10 10 14 14 22 26 9
REG -1, 16 16 W W 22 % 9
REG -1, 17 17 15 15 22 26 9
REG <1, - 9 16 23 B 22 % 9
REG -1, 1717 2 2 22 2% 10
REG -1, 10 10 3 3 22 2 10
REG -1, 16 16 3 3 22 2 10
REG -1, 11 11 4 4 22 2% 10
REG -1, W15 4 4 22 2% 10
REG -1, 12 13 5 S 22 2% 10
REG -1, 9 16 10 10 22 2 10
REG 1, 17 17 18 18 22 2% 10
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REG -1, 16 16 19 19 22 2% 10
REG 1. 11 11 °20 20 22 26 10
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REG -1, 16 16 4 6 22 7 1
REG -1, 16 16 11 13 272 27 11
REG -1, 3 16 20 22 27 2 11
REG -, 17 17 3 14 27 271 1
REG -1, 17 17 19 22 27 27 11
REG -1, 1820 ¢ 240 27 27-11 sa2
REG -1, 13 13 1 1 18 18 12 THERNPOCOUPLE VELL(K=18),-2
REG -1, 13 13 16 17 18 18 12 ‘
REG -1, 12 12 1 120 20 12
REG -1, 12 12 16 17 20 20 12
REG -1, 14 14 1 1 2 2 12
REG -1, 14 14 16 17 20 20 12
“REG -1, 1 11 1 2 30 30 12
REG -1, 11 11 15 18 30 30 12
REG -1, 12214 2 3 30 30 12
REG -1, T 12 14 4 1530 30 12
REG -1, 12 14 88 19 30 30 12
REG -1, 15 15 1 2 30 30 2
REG -1, .15 15 15 18 30 30 12 ‘
REG -1, 14 14 1 1 19 20 13 THERNOCOUPLE WELL,*X
REG -1, 14 14 16 37 19 20 13
REG <1, 15 15 § 1 21 30 13
REG -1, 15 15 16 17721 30 13
REG -1, 16 16 1 2 31 62 13
REG -1, 1515 3 3 3t 82 13
REG -1, . 15 15 14 10 31 62 13
REG -1, 16 16 15 18 31 62 .13
REG -1, 15 15 19 19 31 62 13 ‘ ,
REG -1, 12 12 1 1 19 20 $4 THERMOCOUPLE VELL,-X
-REG. -1, 12 12 16 17 19 20 14
REG -1, 11 11 1 1 21 30 1
REG -1, 11 11 16 17 21 30 14
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REG -1.
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,

REG -1..

REG -1.
REG -1,
REG -1.
REG -1,
REG -1,

REG -1,

REG -1,

" REG -1,

REG -1.

REG -1.

REG.-1.
REG -1,
REG -1,
REG -1.
REG -1.
REG -1.
REG -1.
REG -1,
REG -1.
REG -1,
REG -1,
REG -1,
REG -1.
REG -1.
REG -1.
REG -1,
REG -1.
REG -1,
REG -1.
REG -1.
REG -1,
REG -1,
REG -1,
REG -1,

_ REG -1.

REG -1,
REG -1.
REG -1.
REG -1,
REG -1,
REG -1,
REG -1.
REG -1.
REG -1.
REG -1.
REG -1,
REG -1,
REG -1,
REG -1,
REG ~1.
REG -1.
REG -1,
REG -1,
REG -1.
REG -1.
REG -1.
REG -1,
REG -1,

REG -1,

REG -1.
REG -1.
REG -1.
REG -1,
REG -1,
REG -1,
REG -1.

"REG ~1,

REG -1,
REG -1,
REG -1.
REG -1,
REG -1.

15 THERHOCOUPLE WELL,1Y

16 THERHOCOUPLE WELL,-Y

1€ :
17 OUTLET PLANE,-2
17
17
17

17 :

18 OUTLET PLANE,-X

19 C/R CHAMNEL-1,42
20 C/R CHANMEL-2,42
21 C/R CHANMEL-3,42
22 C/R CHANNEL-4,42
23 S/A-1 CHANMEL-1,42

24 S/A-1 CHANNEL-2,42
25 S/A-1 CHANNEL-3,2

26 $/A-1 CHANNEL-4,+2

27 S/A-2 CHANHEL-1

28 S/A-2 CHANMEL-2

29 S/A-2 CHAMNEL-3

30 S/A-2 CHANMEL-4

31 S/A GAP
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REG -1,

REG -1,
REG -1,

"REG -1,

REG -1,
REG -1,
REG -1,

REG -1,

R!G “de
REG -1,
REG -1,
REG -1,
REG -1.
REG -1,
REG -1,
REG - 1.

REG -1,

REG -1.
REG -1.
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,
REG -1,

“REG -1,

REG -1,
REG -1,
REG -1.
REG -1.
REG -1,
END
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1.3
3
27 3
13
19 20 5
9 2 33
21 21 13
o o33
22 % 33
22 2% 33
2 % 33
27 30 33
7 30 33
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31 31 33
32 37 33
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- b b b eb
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-

24 1 21 34 SYNMETRICAL PLA

n 22 2% 3
n 22 2% 34
% 27 30 3
2 31 31 34
% 32 1 R
2% 38 48 3

“2 49 50 34

% 51 62 3a

* SDATA  NTHAX=99999,10TINE=0,IT=1,1,

IFENER=0,RDTINE=0.3,

IFKNO=2, IFHEN=0,IFNTB=1,

1018P=0, NTSHRY=100, '

D7¢1)+0.0100000, TREST=100.0,

KFLOW= 1,1, 1,1, 1,1, 1, 1, 1, §,
1,1, 1,1,1, 1, 1,72, 1, 1,
L1L1L,L,4L,1L1,411,

1, 1,°3,°3,

KFLOW= 173-3,-2,12%1,42-3,
KTENPe 183400, 12%1,42400,

VELOC(19)=4,.598400,
YELOC(20)=4,242100,

© YELOC(21)=3,558200,

VELOC(22)=2,773800,

YELOC(23)=7.657200,
VELUC(24)=7,978400,
YELOC(25)=6.021400,
YELOC(26)=4,516000,

YELOC(27)=7.657200,
YELOC(28)=7,978400,
YELOC(29)=6.021400,
YELDC(30)=4.516000,

TENP(19)=408.0,
TENP(20)=408.0,
TEHP(21)=408.0,
TEHP(22)=408.0,

TENP(23)=560.0,
TENP(24)=560.0,
TERP(25)=360,0,
TEKP(262=560.0,

TEKP(27)=560.0,

TEKP(28)=560.0,
TENP(29)=560.0,
TENP(30)=560.0,

TENPO= 560.0,GRAVZ2=-9.807,

NTPLOT=-9999,

ISIPR 012001, 022001, 032001, 052001, 142001, 212001,
| 232001, 242001, 252001, 262001, 272001, 282001, 292001,
302001, 312001, 322001,

HTPRNT=-9999,

NTHPR »01200%, 022001, 032001, 052001,
232001, 242001, 252001, 262001,
- 302001, 312001, 322001,

LEND

$TURB

END
END

C3E=0.7,

CINK1=3,30E-3,CINK2=3,30E-3,
CINE1=0.02612,CINE2=0.02612,

CIN21=1.00E-10,

CIN22=1.00E-10,CIN23=1.00E- 10,
" CIN24=1.00E- 10,
CRS$1= 2.0,CRS2= 0,6,CRS3~ 0.5,
CKF1= 3.2,CHF2= 0,5,CHF3= 0.5,

- HYDIN=1.0E10 KEITER= 1,1TKOUG=0,

LEND

-T76-—

142001, 212001,
272001, 282001,

SYMNETRICAL PLANE, ¢y

NE,-Y

202001,

202001,
292001,




